per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL . - .CATION -I1USHED UNDER THE PATENT COOPERATION 1^^- 



(51) International Patent Classification 3 : 
A23G 3/30; A23L 1/236, 1/226 



Al 



(11) International Publication Number: 
(43) International Publication Date: 30 August 1984 (30.08.84) 



(21) International Application Number: PCT/US84/00108 
| (22) International Filing Date: 26 January 1984 (26.01.84) 

[ (31) Priority Application Number: 467,604 

(32) Priority Date: 18 February 1983 (18.02.83) 

US 

(33) Priority Country: 

(71) Applicant: WM. WRIGLEY JR COMPANY [US/U|]; 
410 North Michigan Avenue, Chicago, IL 6061 1 (US). 

(72) Inventor: PATEL, Mansukh, M. ; 626 West Vermont, 
Villa Park, IL 60181 (US). 

I (74) Agent: PETERSON, Thomas F.; ^fas & Parry 104 
1 South Michigan Avenue, Chicago, IL 60603 (US). 

nm rtecisnated States: AT (European patent), AU, BE (Eu- 
(81) D ro|ean1aTen!rCH (European patent), DE (European 
patent), DK, FI, FR (European patent), GB (Euro- 
Sean patent), JP, LU (European patent), NL (Euro- 
pean patent), NO, SE (European patent). 



Published 

With international search report. 



(54) Title: SHELLAC ENCAPSULANT FOR ACTIVE INGREDIENTS IN CHEWING GUM 



(57) Abstract 





FOR THE PURPOSES OF INFORMATION ONLY 




Codes used to identify States party to the PCT on the fiont pages of pamphlets publishing international ap- 


plications under the PCT. 






AT 


Austria 


KR 


Republic of Corea 


AU 


Australia 


LI 


Liechtenstein 


BE 


Belgium 


LK 


Sri Lanka 


BG 


Bulgaria 


LU 


Luxembourg 


BR 


Brazil 


MC 


Monaco 


CF 


Central African Republic 


MG 


Madagascar 


CG 


Congo 


MR 


Mauritania 


CH 


* Switzerland 


MW * 


Malawi 


CM 


Cameroon 


NL 


Netherlands 


DE 


Germany, Federal Republic of 


NO 


Norway 


DK 


Denmark 


RO 


Romania 


FI 


Finland 


SD 


Sudan 


FR 


France 


SE 


Sweden 


GA 


Gabon 


SN 


Senegal 


GB 


United Kingdom 


su 


Soviet Union 


HU 


Hungary 


TD 


Chad 


JP 


Japan 


TG 


Togo 


KP 


Democratic People's Republic of Korea 


US 


United States of America 



WO 84/03201 



PCT/US84/00108 



1 

SHELLAC ENCAPSULANT FOR ACTIVE INGREDIENTS IN CHEWING GUM 

This invention relates in general to chewing 
gum compositions and, in particular, to the improvement 
comprising a food-grade shellac encapsulant for active 
chewing gum ingredients, 
5 As is well-known in the art, chewing gum 

comprises a neutral and tasteless masticatory chewing 
gum base and one or more non-masticatory active 
ingredients mixed into the base. As used herein, an 
"active ingredient" is an ingredient such as a sweetener, 

10 a flavoring agent or a food-grade acid which determines 
flavor and taste characteristics of the gum; a body- 
treating ingredient such as a medicinal drug or pharma- 
ceutical agent which is released at a gradual rate and 
ingested during chewing; or a breath-freshening ingred- 

15 ient which treats or reduces oral malodor. In addition, 
the chewing gum may, and usually does, contain water- 
soluble and usually sweet non-masticatory bulking agents, 
a coloring agent and a plasticizing agent, the latter 
employed to improve the texture of the gum. 

20 Certain active chewing gum ingredients benefit 

from or require encapsulation in order to achieve a 
gradual and controlled release of the ingredients during 
chewing or to promote their stability in chewing gum. 
For example, certain artificial sweeteners such as the 

25 dipeptide sweetener aspartame (L-aspartyl-L- phenylalanine 
methyl ester) have been^ found to be excellent sugar 
substitutes in chewing gum. However, the stability of 
artificial dipeptide sweeteners is a function of water 
activity, time, temperature and pH. Under unfavorable 
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conditions , aspartame spontaneously converts to diketo- 
piperazine with proportional loss of sweetness. Aspartame 
also degrades as the result of reactions with aldehydes 
present in certain flavors. In order to maintain the 
5 stability and sweetness of aspartame in chewing gum, 

it is necessary to reduce as far as possible the exposure 
of the aspartame to moisture, certain flavors and certain 
pH conditions. 

Although the general technique of encapsulating 

10 ingredients is well-known, the prior art known to applicant 
does not teach satisfactory encapsulating agents for active 
chewing gum ingredients. For example, U. S. Patent Nos. 
4,122,195 and 4,139,639 disclose encapsulation of aspartame 
in Capsul dextrin and gum arable. However, such encapsu- 

15 lants, which are hydrophilic and moisture- permeable, have 

been found to be of only limited effectiveness in preventing 
the degradation of aspartame in chewing gum. 

While it would seem that hydrophobic encapsulating 
agents would provide better impermeability and gradual 

20 release characteristics than hydrophilic coatings, applicant 
is unaware of any hydrophobic coatings which have been 
successfully employed in the past for active chewing gum 
ingredients. Most hydrophobic materials which could be 
used as encapsulants, such as polyvinyl acetate, waxes and 

25 fats, are dissolved in the chewing gum base when they are 
mixed into the heated gum mass during the gum manufacturing 
process. Other hydrophobic materials such as high molecular 
weight polyvinyl acetate and styrene butadiene rubber are 
substantially insoluble in the food-grade solvents which 

30 are required in encapsulating processes. Applicant is un- 
aware of any prior disclosure of encapsulating materials 
which have both of the necessary qualities of being 
insoluble in chewing <jum base yet sufficiently soluble in 
the food-grade solvents used in encapsulating processes. 
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According to the present invention there is 
provided a chewing gum composition comprising gum base, 
a food-grade shellac encapsulant for one or more active 
ingredients of the group consisting of a sweetener, a 
5 flavoring agent, a food-grade acid, a pharmaceutical 
agent and a breath-freshening agent. 

The shellac encapsulant, which is hydrophobic 
and insoluble in the gum base yet soluble in food-grade 
solvents such as ethanol, provides a substantially 

10 impermeable coating for such active gum ingredients and 
achieves a controlled, gradual release of the ingredients 
as the encapsulant is broken down during chewing. 

Another advantage is that the shellac coating 
prevents flavors and other hydrophobic ingredients from 

15 becoming irreversibly absorbed by the gum base, thereby 
permitting use of a smaller quantity of the ingredient 
to achieve its desired effect. 

When used to coat dipeptide sweeteners , the 
shellac encapsulant substantially maintains their 

20 sweetness during storage of the chewing gum by minimizing 
the degradation of the dipeptide sweeteners to 
diketopiperazine or their reaction with aldehydes in 
certain chewing gum flavors. 

In the present invention, the chewing gum 

25 comprises any chewable and substantially water- insoluble 
gum base in an amount ranging from approximately 18% to 
99%, but perferably about 25% , by weight of the total 
chewing gum composition. The gum base may contain a 
calcium carbonate filler instead of a talc filler even 

30 if the chewing gum composition comprises the dipeptide 
sweetener aspartame (L-aspartyl-L-phenylalanine methyl 
ester, originally disclosed in U. S. Patent Nos. 3,492,131 
and 3,642,491) or food acidulants. Although the calcium 
carbonate base has better chewing characteristics and is 

35 less expensive than the talc base, prior to the present 

invention, a talc base was in some cases preferred for * 
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use with aspartame and acids because calcium carbonate 
raises the gum pH and promotes degradation of the 
aspartame and neutralization of the acids; see, for 
example, U. S. Patent No. 4,246,286 which covers 
5 gum products which are substantially free of calcium 
carbonate and strongly basic constituents in order to 
provide a storage-stable aspartame chewing gum. 

The chewing gum comprises one or more active 
ingredients in the group consisting of sweeteners, 

10 flavoring agents, food-grade acids, pharmaceutical 

agents or breath- freshening agents, with at least one 
of the active ingredients encapsulated in a food-grade 
shellac. The shellac encapsulation preferably is 
accomplished using a known f luidized bed coating 

15 method or a known roller bed coating method, although 
other coating methods can be used. 

In the f luidized bed coating method, particles 
of the active ingredient are suspended in a stream of 
pressurized air and sprayed with a solution of the 

20 encapsulating agent. When the ethanol solvent for the 
shellac evaporates, a coated ingredient particle 
remains. The velocity of the air flow can be adjusted 
so that when the desired coating level is reached, 
the weight of the coated particle causes it to drop 

25 out of the air stream and into a collecting bin. 

In the roller bed coating method, particles 
of the active ingredient are suspended in a solution of 
the encapsulating agent and its solvent. The active 
ingredient is not appreciably soluble in the solvent. 

30 The suspension is deposited on a heated, rotating drum; 
the heat evaporates the solvent, leaving coated ingred- 
ient particles which are scraped from the roller. This 
method can be repeated in ord^r to obtain thicker 
coatings, but different solvent systems or more rapid 

35 roller speeds must then be used to avoid re-dissolving 
of the encapsulant. 
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The shellac encapsulant provides a moisture- 
impermeable hydrophobic coating which is not soluble 
in the chewing gum base, thereby affording excellent 
protection for the active gum ingredients, particularly 
5 dipeptide sweeteners which are sensitive to certain 
moisture ajid pH conditions and aldehydes which may be 
present in the gum. At the same time, the shellac encap- 
sulant effects controlled, gradual release of the active 
ingredients to achieve extended gum sweetness and flavor 
10 and sustained dispensation of pharmaceutical agents. 

The sweetener in the chewing gum may comprise 
a high-potency sweetener, that is, one having a 
sweetness greater than about twenty times that of sucrose. 
Such a sweetener may be aspartame, saccharin, cyclamate, 
15 thaumatin, acesulfame K, dihydrochalcones , or combinations 
thereof. A preferred sweetener is aspartame present 
in an amount ranging from about 0.025% to about 2.0% by 
weight of the gum composition. For this artificial 
sweetener, the shellac encapsulating agent is present 
20 in an amount ranging from about 5.0% to about 90.0%, 

but perferably about 25.0%, by weight of the aspartame. 

The chewing gum composition may comprise 
flavoring agents, preferably spray or freeze dried 
flavoring agents such as essential oils and artificial 
25 flavors in an amount determined by preference; but 
generally the active flavoring agents comprise about 
1% by weight of the chewing gum composition. Shellac 
encapsulation extends the release of the flavors and* 
protects certain flavors from oxidation and other 
30 breakdown reactions. The shellac coating also prevents 
the absorption of flavor into the gum base, thus 
reducing the amount of costly flavor needed for a desired 
flavor level. 

With some flavors, most notably fruit flavors, 
35 it is desirable to use a food-grade acid to impart a 
tartness to the gum. For this purpose, acids such as 
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malic and citric acids can be employed at a level deter- 
mined by preference , generally about 1% of the total 
gum weight* Shellac encapsulation of such acids results 
in their slow release during chewing to achieve a moderate, 
5 extended tartness. Other acids such as lactic and tar- 
taric r which in the past were sometimes avoided due to 
their high solubilities and resulting undesirable tart- 
ness , can be used beneficially when encapsulated with 
shellac. The encapsulation also prevents neutralization 

10 of these acids when exposed to alkaline substances such 
as calcium carbonate. 

Chewing gum has been used as a vehicle for 
pharmaceutical or medicinal agents such as aspirin and 
silver acetate , the latter employed as a smoking deterrent. 

15 Pharmaceutical agents are incorporated into the gum mass 
to delay and control the rate at which the pharmaceutical 
is released upon chewing of the gum for safe and effec- 
tive dispensation. According to the present invention , 
shellac encapsulation of such pharmaceutical agents 

20 further controls their release rate and prevents irrever- 
sable absorption of such agents by the gum base. 

The chewing gum composition may also comprise 
a breath-freshening agent which treats or reduces oral 
malodor. A suitable breath- freshening ingredient is 

25 copper gluconate (see, for example, U. S. Patent No. 

2,894,876) but other salts of copper or zinc may be used. 

The chewing gum optionally comprises a 
coloring agent in a conventional amount of about 0.1% to 
about 2.0% by weight and a plasticizing agent in an 

30 amount of about 0.1% to about 25% by weight of the gum 

composition. Liquid flavors, which are not encapsulated, 

may also be included in the gum. 
■* * > * - 

The chewing gum may also comprise a sweet, 

water-soluble bulking agent although non-caloric or low- 

35 calorie gums can be prepared using no bulking agents or 

bulking agents which have little or no assimilable caloric 
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value- For sugar gums, the bulking agent may consist 
of dextrose, sucrose, maltose, dextrin, dried invert 
sugar, fructose, levulose, galactose, corn syrup or corn 
syrup solids, or combinations thereof. For sugarless 
5 gums, the bulking agent may comprise Polydextrose (a 
low-calorie carbohydrate manufaet *.y Pfizer) or 

a sugar alcohol such as sorbitol, m&nnxtol, xylitol, 
or combinations thereof. Such bulking agents are present 
in an amount ranging from about 30% to about 80% by 
10 weight of the entire chewing gum composition. 

The chewing gum can be manufactured in a 
conventional manner. First, the base is heated and placed 
in a mixer. If coloring is desired, it may be added at 
this point, followed by the bulking agent, if any, the 
15 shellac-encapsulated active ingredient or ingredients 
and the plasticizing agent. When the chewing gum is 
removed from the mixer, the mixture is rolled or extruded, 
cut into individual pieces, cooled and then wrapped in a 
known manner. 
20 EXAMPLE I 

A sugarless chewing gum containing shellac- 
encapsulated aspartame was made according to the following 
formulation: 

Ingredient Percent By Weight 

25 Gum Base 27.00 

Sorbitol Powder 41.525 
70% Sorbitol Solution 10.00 
Mannitol Powder 12.00 
Peppermint Flavor 1.20 
30 Glycerine 8.00 

Color 0.025 

Shellac-encapsulated 

Aspartame 0 . 25 
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EXAMPLE II 

A sugar chewing gum containing shellac-encap- 
sulated aspartame can be made according to the following 
formulation: 

5 Ingredient Percent By Weight 

Gum Base 20.00 

Corn Syrup 13.00 

Sugar 64.75 

Glycerine 1.00 

10 Peppermint Flavor 1.00 

She 1 1 a c- encap sula t e d 

Aspartame 0.25 

For a breath- freshening gum, 0.006% by weight 
of shellac-encapsulated copper gluconate is added to the 
15 gum illustrated in Example II. 

EXAMPLE III 

A chewing gum containing a shellac-encapsulated 
food-grade acid and shellac-encapsulated aspartame can 
be made according to the following formulation: 

20 Ingredient Percent By Weight 

Gum Base 25 

Sorbitol Powder 47.125 

70% Sorbitol Solution 12 

Mannitol Powder 8 

25 Glycerine 6 

Color 0.025 

Shellac-encapsulated 

Citric Acid 0.8 

Flavor 0 . 8 

30 Shellac-encapsulated 

Aspartame 0.25 

EXAMPLE IV 

A chewing gum containing shellac-encapsulated 
aspirin, a shellac-encapsulated dried flavor and shellac- 
35 encapsulated aspartame can be made according to the 
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following formation: 



10 



15 



Ingredient 

Gum Base 

Sorbitol Powder 

70% Sorbitol Solution 

Mannitol Powder 

Glycerol 

Color 

Shellac-encapsulated 
Aspirin 

Shellac-encapsulated 
Flavor 

Shellac-encapsulated 
Aspartame 



Percent By Weight 
27.00 
28.725 
12.00 

8.00 

6.00 

0.025 

15.00 
3.00 
0.25 



In all of the foregoing examples , the shellac 
is present in an amount equal to 25.0% by weight of each 
encapsulated active ingredient to provide an impermeable, 
hydrophobic cc ng. 
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CLAIMS 

1. A chewing gum composition comprising gum 
base, characterized by a food-grade shellac encapsulant 
for one or more active ingredients of the group consis- 
ting of a sweetener, a flavoring agent, a food-grade 

5 acid, a pharmaceutical agent and a breath-freshening 
agent. 

2. The chewing gum composition of claim 1, 
characterized in that the shellac encapsulant is present 
in an amount of about 25 . 0% by weight of the active 

10 ingredient. 

3. The chewing gum composition of claim 1, 
characterized in that the active ingredient is encapsu- 
lated by a f luidized bed coating method. 

4. The chewing gum composition of claim 1, 
15 characterized in that the active ingredient is encapsu- 
lated by a roller bed coating method. 

5. The chewing gum composition of claim 1, 
characterized in that the active ingredient is a 
sweetener. 

20 6. The chewing gum composition of claim 5, 

characterized in that the sweetener is a dipeptide 
sweetener. 

7. The chewing gum composition of claim 6, 
characterized in that the dipeptide sweetener is 

25 aspartame. 

8. The chewing gum composition of claim 7, 
characterized in that the aspartame is present in an 
amount ranging from about 0.025% to about 2.0% by weight 
of the gum composition and the encapsulating agent is 

30 present in an amount ranging from about 5.0% to about 
90.0% by weight of the aspartame. 

S. The chewing gum composition of claim 8, 
characterized in that the shellac encapsulant is present 
in an amount of about 25.0% by weight of the aspartame. 
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10. The chewing gum composition of claim 1, 



characterized in that the active ingredient is a flavoring 
agent. 

11. The chewing gum composition of claim 10 , 
5 characterized in that the flavoring agent is co-dried 

on a powdered carrier. 

12. The chewing gum composition of claim 1, 
characterized in that the active ingredient is a food- 
grade acid. 

10 13. The chewing gum composition of claim 1, 

characterized in that the active ingredient is a phar- 
maceutical agent. 



characterized in that the active ingredient is a breath- 
15 freshening agent. 



14. The chewing gum composition of claim l f 
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